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Date: | /Z/ﬂ /

From: Gloria Chang, IDS/Pharmacist, Division of Standards and Labeling Regulations,
Office of Nutritional Products, Labeling and Dietary Supplements, HFS-820

Memorandum

Subject: 75-Day Premarket Notification of New Dietary Ingredients
To: Dockets Management Branch, HFA-305

New Dietary Ingredient: BioDiamed (Mormadica charantia L.)
Firm: Kelatron Corporation World Headquarters
Date Received by FDA: 2/11/02

90-Day Date: 5/12/02

In accordance with the requirements of section 413(a) of the Federal Food, Drug, and
Cosmetic Act, the attached 75-day premarket notification and related correspondence for the
aforementioned new dietary ingredient should be placed on public display in docket number

95S-0316 as soon possible since it is past the 90-day date. Thank you for your assistance.

o %g{

Gloria Chang, IDS/Ph:

Attachments
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APR 26 2002

Mary Ann Coral-Amasifuen

Kelatron Corporation World Headquarters
1675 West 2750 South

Ogden, Utah 84401

Dear Ms. Coral-Amasifuen:

This is in response to four separate notifications you submitted pursuant to 21 U.S.C.
350b(a)(2). All four notifications were received by the Food and Drug Administration (FDA)
on January 3, 2002, followed by an addendum dated January 10, 2002. In follow up, we
contacted you by telephone on January 14, 2002 notifying you that the notifications were
incomplete (see background of follow up below). Subsequently, you sent addendums dated
January 18, and February 5, 2002. We received your last addendum for your notifications
dated February 5, 2002 on February 11, 2002. Therefore, the effective filing date for all four
notifications is February 11, 2002.

As noted above, we contacted you by telephone on January 14, 2002 notifying you that the
notifications were incomplete in that they did not contain levels of the dietary ingredients,
conditions of use, or copies of the full-text journal articles corresponding to the abstracts you
sent us. We explained that the requested information would have to be submitted in triplicate
(3 copies) if we were to consider these references in our review. On January 24, 2002, we
called you again and left a message that the addendums that you sent dated January 18, 2002,
did not contain the levels of the new dietary ingredients as requested.

Each notification concerned a different botanical that you assert is a new dietary ingredient.
The botanicals are listed below by the Latin binomial name, plant form, and product name as
stated in your notifications.

Vitex negundo L. (pure leaf powder ) -- BioVitaflu/BioVitabronch
Blumea balsamifera L. (pure leaf power) -- BioRenal
Mormadica charantia L.- Makiling v. (pure leaf powder) -- BioDiamed
Lagerstroemia specious L. (pure leaf powder) -- BioDiamend

The law at 21 U.S.C. 350b(a)(2) requires that a manufacturer or distributor submit certain
information to FDA at least 75 days before a new dietary ingredient or a dietary supplement
containing it is introduced or delivered for introduction into interstate commerce. This'
information must include the basis on which the manufacturer or distributor has concluded
that the new dietary ingredient or a dietary supplement containing it will reasonably be
expected to be safe. FDA reviews this information to determine whether it provides an
adequate basis for such a conclusion. Under 21 U.S.C. 350b(a)(2), there must be a history of
use or other evidence of safety establishing that the dietary ingredient, when used under the
conditions recommended or suggested in the product’s labeling, will reasonably be expected
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to be safe. If this requirement is not met, the new dietary ingredient or dietary supplement
containing it is deemed to be adulterated under 21 U.S.C. 342(f)(1)(B), because there is
inadequate information to provide reasonable assurance that the new dietary ingredient does
not present a significant or unreasonable risk of illness or injury.

FDA has considered the information in your notification and has several significant concerns.
Based on the information in your notification for all four botanical ingredients, FDA has
determined that the information submitted suggests that the intended uses imply or represent
treatment of disease. The following are examples.

¢ The botanical ingredient Vitex negundo L., the product name
"BioVitaflu/BioVitabronch" implies a recognizable disease condition, the "flu". FDA
considers a brand name that includes a disease name or a clearly recognizable
derivation of a disease name to be a disease claim. (See 21 CFR 101.93(g)}(2)(iv)(A).)

e Under the conditions of use for the botanical ingredient Blumea balsamifera L.
(BioRenal) you state that BioRenal might be effective as a diuretic and as an anti-
urolithiasis agent (chronic formation of kidney stones).

e Under the conditions of use for the botanical ingredient Mormadica charantia L.-
Makiling v. (BioDiamed) you state that the recommended use is that it may be helpful
for blood sugar regulation and type II diabetes mellitus.

e Under the conditions of use for the botanical ingredient Lagerstroemia specious L.-
(BioDiamend) you state that clinical trials indicated that BioDiamend may have some
blood sugar lowering properties in vivo and therefore the recommended use is that it
may be helpful for blood sugar regulation and type II diabetes mellitus.

Please be advised that any representation that a product is intended for the diagnosis, cure,
mitigation, treatment or prevention of disease in man or animals suggests that it is a drug, as
defined in 21 U.S.C. § 321(g)(1)(B), and would be subject to regulation under the drug
provisions of the Federal Food, Drug and Cosmetic Act. All drugs must be approved by FDA
before they can be marketed in the United States. If you wish to market your products as
drugs, you should contact FDA’s Center for Drug Evaluation and Research (CDER), Office of
Compliance, HFD-310, 7520 Standish Place, Rockville, Maryland 20855.

FDA also has concerns about the evidence on which you rely to support your conclusion that
the four botanical ingredients in your notifications will be reasonably expected to be safe for
the suggested or intended uses.

Much of the history of use information you submitted appears to be selected pages printed
from commercial magazines or promotional literature. Some of the sources of these articles
were not identified nor were the specific ingredients in your notifications mentioned in the
articles. These articles primarily focus on anecdotal use for disease conditions and do not
address safety. The statements in these articles cannot be validated and are not corroborated
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by scientific data. Although requested, you did not provide us with photostatic copies or
reprints of all of the abstracts or the complete reference citation for what appears to be an
excerpt from a reference book. Consequently, those abstracts and excerpts were not
considered in our review.

We are also unsure if the botanical ingredients described in some of the scientific literature
were the same as those described in your notifications. Further, we are not sure if the specific
genus, species, and author citations are correct for two of the botanical ingredients. Although
we searched a number of botanical databases, we could not find the specific Latin binomial
names Mormadica charantia L. and Lagerstroemia specious L as stated in your
notifications. We are aware of the Latin binomial names Momordica charantia L. or
Momordica charantia Linn. and Lagerstroemia speciosa L. or Lagerstroemia speciosa (L.)
Pers. However, when referring to your botanical ingredients in this letter, we will be using
the Latin binomial names as stated in your notifications.

We also have concerns regarding the scientific information that was submitted. Most of the
scientific articles and unpublished reports in your notifications primarily address use of the
study ingredients as drugs to treat specific disease conditions and do not provide adequate
evidence of the safe use of the specific ingredient. Also, it was not clear if the ingredients
used in some of the studies were the same ingredients (genus, species, and author citation),
the same part of the plant, or the levels per serving dose, as those stated in your notifications.

In your notification on Vitex negundo L (BioFlu/Bio Vitabronch), you submitted a summary
of an unpublished, uncontrolled, open label study evaluating the safety and efficacy of Vitex
negundo L (Lagundi) tablets as an antitussive agent. The trial titled Section 5.2:Phase II
Clinical Trial was conducted from January to December 1984. Twenty-five subjects were
enrolled, 20 children and S adults. Subjects were described as having acute asthma (n=4) or
upper-respiratory, non-bacterial infection (n=21). There was a single concluding statement of
safety that noted that there were no untoward side effects noted or volunteered. No details or
specific data on safety was provided. We also note that the actual dose level in each tablet
was not stated. Further, subjects with present or past disease conditions were explicitly not
enrolled in the trial as stated in the exclusion criteria of the study. This is of particular
concern since under your conditions of use there are no recommendations to restrict its use in
persons with pre-existing disease conditions.

In the report of a randomized study comparing lagundi (15 mg/kg taken every 8 hours for

3 days) to theophylline (3 mg/kg taken every 8 hours for 3 days) for the treatment of acute
asthmatic exacerbation (a disease condition), forty-three subjects were enrolled, however;

3 subjects dropped out after 24 hours. Twenty of the subjects were exposed to lagundi. The
analysis was done on forty subjects, 6 males and 34 females. For almost all outcome
measures the theophylline group was superior to the lagundi group. Adverse events were
noted for 8 theophylline subjects and 5 in the lagundi group. In the lagundi group, the side
effects noted were emesis (2 cases), palmar desquamation (2 cases) and increased urinary
frequency (1 case). The author did not comment on the subjects that developed palmar
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desquamation. The author also expressed concerns about the inadequacy of this study and
recommended further evaluation and investigation of lagundi.

We also have concerns regarding the short exposure time to lagundi. The total clinical
exposure cited as a safety database consists of only approximately 45 individuals with only a
maximum exposure to lagundi of 72 hours. Considering that you did not indicate any
limitation or duration of use, these studies do not address chronic use or long term use.
Further, we have concerns that subpopulations with present or past medical conditions that
were excluded in the study, were not recommended for exclusion under your conditions of
use. Accordingly, the study cannot support the conclusion that lagundi is reasonably expected
to be safe if marketed as a new dietary ingredient for the intended or suggested use.

In the notification for Blumea balsamifer L. (BioRenal), you submitted sections of a larger
unpublished study labeled as "7.0 CLINICAL TRIALS." The subsections are; 7.1 "Phase I:
Sambong Tablet as Diuretic", 7.2 "Phase II:Clinical Trial of Sambong Tablet as Diuretic,"
7.3 "Phase II:Sambong Tablet as anti-urolithiasis," 7.4, "Phase III clinical Trial of Blumea
balsamifer L (Sambong) tablet in the treatment of urinary tract stone: a randomized double-
blind placebo-controlled study”, and 7.5 "Extended Phase Il Open Trial of Blumea
balsamifer L (Sambong) for the treatment of urinary tract stones."

All of the studies were small. Overall, 59 subjects were exposed to Sambong across all

5 studies. Exposure time ranged from 2 days to a maximum of approximately 6 weeks. Most
of the exposures were less than 6 weeks.

In the studies for diuretic use, we have the following specific comments. No mechanism for
the diuretic activity was ascertained, yet based on the conclusions reached that the diuretic
effect of Sambong was comparable to thiazide diuretics, Sambong use may pose a safety risk
in a normal population or in a subpopulation who may be also using other diuretics. The
studies did not sufficiently address safety. Based on the conclusions in the study that
Sambong tablets produced statistically significant diuresis and chloriuresis comparable to
hydrochlorthiazide given at 50 mg in 2 divided doses, we have concerns that this may pose an
electrolyte imbalance risk in normal populations or in a subpopulation with certain present or
past medical conditions. Your recommended conditions of use only excluded use in lactating
or pregnant women. Your recommended use in adults 18 years old and over neither included
instructions on limitations or duration of use nor excluded use for any other populations that
may be at risk either for using diuretics or due to concurrent use of other diuretic agents.

In addition, we have concerns regarding the implied use of BioRenal to treat or prevent
kidney stones, a disease condition. We have significant safety concerns that consumers will
not be able to self diagnose this specific disease condition and that prolonging medical
treatment may lead to more serious health consequences.

In your notification for Mormadica charantia L.- Makiling v. (BioDiamed), the only full text
journal article, was a general summary on the anti-diabetic properties and phytochemistry of a



Page 5 — Ms. Mary Ann Coral-Amasifuen

botanical Momordica charantia L. Please note the difference in the Latin binomial names for
your botanical ingredient and the botanical cited in the article. The article primarily focuses
on general efficacy, and not the safety of the seeds or juice of the plant. It does not address
the specific plant part or form (the pure leaf powder) or the serving levels as that of your
ingredient. Further, the in vivo animal studies information presented a general overview of
referenced toxicity studies and focused primarily on the juice or extracts of Karela. You did
not provide the referenced full text journal articles in your notification. We are unsure if
Karela is the same plant source or plant form as your ingredient. Nonetheless, the animal
toxicity information did not provide any dosing levels used nor did it address the specific
plant form described in your notification.

Thus, we conclude that the evidence of safety from the article was minimal or lacking and no
conclusions of safety can be drawn from the report. We also cannot draw any safety
conclusions from the other published report on the hyperglycemic activity of polypeptides of
a plant source (fruit, seeds, and tissue). That report focuses on a peptide isolated from the
seeds and tissue of a botanical variety, Momordica charantia Linn. and does not describe the
specific plant part (pure dried leaf powder) described in your notification. Further, the report
primarily addresses hypoglycemic activity of the peptide and the only safety information is a
statement that referenced a study using a polypeptide-p-ZnCl in three juvenile patients. A
photostatic copy or reprint of the full published text of that citation reference was not included
in your submission. Thus, no conclusions regarding safety can be drawn from the report.

In your notification for Lagerstroemia specious L., the study submitted appears to be an
unpublished trial titled "The Clinical Study on the Water Extract of Leaves of Lagerstroemia
specious L for Mild Cases of Diabetes Mellitus." Twenty-four subjects over the age of

20 years were studied. There is very little information on safety in this report and it is unclear
if the study was a single or double-blinded study, a critical concem in safety analysis. The
only statement regarding safety was a statement that all 24 subjects did not have any adverse
effects. In the absence of detailed safety data and the small size of the study, there is very

little evidence to conclude that the ingredient can be reasonably expected to be safe for its
intended or suggested use.

Overall, the evidence of safety provided for all four of the dietary ingredients submitted is
either minimal or lacking. All of the supporting studies were of a short duration, without any
evidence demonstrating safety with chronic exposure. You indicated that under conditions of
use these ingredients in general, were to be recommended for use in adults (18 and over) and
were not to be used by lactating or pregnant women. However, the study exclusion criteria
specifically excluded subpopulations with certain medical conditions from the studies. This
may be of particular concern, because under your conditions of use you did not indicate any
limit or duration of use for the four botanicals and persons excluded from clinical trials are
not excluded under your recommended conditions of use.

We have determined that the history of use information you submitted in all four of your
notifications has limited utility in evaluating the safety of these ingredients if marketed as
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dietary supplements. In conclusion, the information in your notifications does not provide an
adequate basis to conclude that Vitex negundo L., Blumea balsamifera L., Mormadica
charantia L.- Makiling v., and Lagerstroemia specious L. are reasonably expected to be safe
when used under the recommended or suggested conditions of use. Therefore, any product
containing any of the botanicals listed in your notifications as Vitex negundo L., Blumea
balsamifera L., Mormadica charantia L.- Makiling v., and Lagerstroemia specious L. may
be adulterated under 21 U.S.C. 342(f)(1)(B) as a dietary supplement that contains one or more
new dietary ingredients at levels for which there is inadequate information to provide
reasonable assurance that they will not present a significant or unreasonable risk of illness or
injury. Adulterated or unsafe dietary supplements are prohibited under 21 U.S.C. 331(a) and

(v) from being introduced or delivered for introduction into interstate commerce.

Your notifications will be kept confidential for 90 days after the filing date of

February 11, 2002. After May 11, 2002, the four notifications will be placed on public
display at FDA’s Docket Management Branch in docket number 955-0316. However, any
trade secret or otherwise confidential commercial information in the notifications will not be
disclosed to the public.

Prior to May 11, 2002, you may wish to identify in writing specifically what information in
your notifications you believe is proprietary for FDA's consideration. Nevertheless, our

Center’s Freedom of Information Officer has the authority to make the final decision about
what information in the notifications should be redacted before they are posted at Dockets.

If you have any questions concerning this matter, please contact us at (301) 436-2371.

Sincerely yours,

Felicia B. Satchell

Director

Division of Standards
and Labeling Regulations

Office of Nutritional Products, Labeling
and Dietary Supplements

Center for Food Safety
and Applied Nutrition



. KELATRON CORPORATION

1675 West 2750 South ¢ Ogden, Utah 84401
Phone: 801-394-4558 ¢ Fax: 801-394-4559
Corporate Sales Office Phone: 801-627-3050 ® Fax: 801-612-9191
Toll Free: 1-800-201-6896
email: biomin@kelatroncorp.com

D BISEANE

Mr. Gary Coody %
Office of Nutritional Products

Labeling and Dietary Supplements (HFS-805)

Center for Food Safety and Applied Nutrition

Food and Drug Administration

5100 Paint Branch Parkway

College Park, Md. 20740

Dear Mr. Coody,

In reference to the submission of information on the botanicals
trademarked Biodiamed, Biodiamend

Biorenal and Biovitabronch/Biovitaflu in accordance with the regulation:
TITLE: 21 Food And Drugs

Chapter I — Food and Drug Administration

Dept of Health and Human Services

Part 190 — Dietary Supplements

Subpart B—New Dietary ingredient Notification

Sec. 190.6 Requirement for premarket notification

Please accept the enclosed modified pages which include Directions (for use) under the
Condition of use clause.
Also enclosed are additional materials (clinical trial data)on Biorenal for your review.

I believe this was the missing information.
Please call me directly at my office in North Carolina, 252-234-7160 if further
information is needed.

Thank you,

%Ann Coral-Amasifuen



From;

Mary Ann Coral-Amasifuen

Kelatron Corporation World Headquarters

1675 West 2750 South

Ogden, Utah 8440  Phone (801) 394-4558

Kelatron Corporation Botanical Division

2145 Barefoot Park, SW

Wilson, North Carolina 27893 Phone: (252) 234-7160

To.

Office of Nutritional Products

Labeling and Dietary Supplements (HFS-805)
Center for Food Safety and Applied Nutrition
Food and Drug Administration

5100 Paint Branch Parkway

College Park, Md. 20740

Atten: Gary Coody

In accordance with:

TITLE: 21 Food And

Chapter | - Food and Drug Administration

Dept of Health and Human Services

Part 190 — Dietary Supplements

Subpart B—New Dietary ingredient Notification
Sec. 190.6 Requirement for premarket notification

(1) Name snd address of distributor: Kelatron Corporation
1675 West 2750 South
Ogden, Utah 84401

(2) Name of new dietary ingredient: BioDiamed (Mormadica charantia,l. — Makiling v. )

(3) Description of new ingredient; Biodiamed is the bulk pure leaf powder of the plant Momordica
charantia, L. makiling variety harvested for medicinal purposes in the Philippines. There has been clinical
research done on the effectiveness of this plant for lowering blood sugar. It is currently in use in the Asian
market under the name Ampayala which is the local name for the plant in southeast Asia.

(3) () Level of new ingredient: the product contains only the pure plant leaf powder and no other
substance to be sold in bulk powder form to retail manufacturers.

(3) (1) Condition of uyse: In general, to be used by adults (18 and over). Not to be used by lactating or

(4) Historv of uge:

(5) Signature



From:

Mary Ann Coral-Amasifuen

Kelatron Corporation World Headquarters

1675 West 2750 South

Ogden, Utah 8440  Phone (801) 394-4558

Kelatron Corporation Botanical Division

2145 Barefoot Park, SW

Wilson, North Carolina 27893 Phone: (252) 234-7160

To:

Office of Nutritional Products

Labeling and Dietary Supplements (HFS-805)
Center for Food Safety and Applied Nutrition
Food and Drug Administration

5100 Paint Branch Parkway

College Park, Md. 20740

Atten: Gary Coody

In accordance with:

TITLE: 21 Food And Drugs

Chapter I — Food and Drug Administration

Dept of Health and Human Services

Part 190 — Dietary Supplements

Subpart B—New Dietary ingredient Notification
Sec. 190.6 Requirement for premarket notification

(1) Name and address of distributor: Kelatron Corporation
1675 West 2750 South
Ogden, Utah 84401
(2) Name of new dietary ingredient: BioDiamed (Mormadica charantia,l. — Makiling v. )

(3) Description of new ingredient: Biodiamed is the bulk pure leaf powder of the plant
Momordica charantia, L. makiling variety harvested for medicinal purposes in the
Philippines. There has been clinical research done on the effectiveness of this plant for
lowering blood sugar. It is currently in use in the Asian market under the name Ampayala
which is the local name for the plant in southeast Asia.

(3) (i) Level of new ingredient: the product contains only the pure plant leaf powder and
no other substance to be sold in bulk powder form to retail manufacturers.

(3) (ii) Condition of use: In general, to be used by adults (18 and over). Not to be used
by lactating or pregnant women.
(4) History of use: see attachment 4

(5) Signature
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From: ~
Mary Ann Coral-Amasifuen

Kelatron Corporation World Headquarters

1675 West 2750 South

Ogden, Utah 84401  Phone (801) 394-4558

Kelatron Corporation Botanical Division

2145 Barefoot Park, SW

Wilson, North Carolina 27893 Phone: (252) 234-7160

To:

Office of Nutritional Products

Labeling and Dietary Supplements (HFS-820)
Center for Food Safety and Applied Nutrition
Food and Drug Administration

200 C Street SW

Washington, DC 20204

In accordance with:

TITLE: 21 Food And Drugs

Chapter I - Food and Drug Administration

Dept of Health and Human Services

Part 190 — Dietary Supplements

Subpart B—New Dietary ingredient Notification
Sec. 190.6 Requirement for premarket notification

(1) Name and address of distribut’or: Kelatron Corporation
© 1675 West 2750-South
Ogden, Utagh 84401
(2) Name of new dietary ingredient: BioDiamed (Mormadica charantia,L. — Makiling v. )

(3) Description of new ingredient: Biodiamed is the bulk pure leaf powder of the plant
Momordica charantia, .. makiling variety harvested for medicinal purposes in the
Philippines. There has been clinical research done on the effectiveness of this plant for

lowering blood sugar. It is currently in use in the Asian market under the name Ampayala
which is the local name for the plant in southeast Asia.

(3) (i) Level of new ingredient: the product contains only the pure plant leaf powder and
no other substance to be sold in bulk powder form to retail manufacturers.

(3) (i) Condition of use: clinical trials indicated that BioDiamed may have some blood
sugar lowering properties in vivo and therefore the recommended use is that it may be
helpful for blood sugar regulation and type II Diabetes mellitus.

’/ZVDate [2-76-0
/

(4) History of use: see alta

(5) Signature

174
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ANmpalaya

Each capsule contains 500mg Ampalaya leaves (Momordica Charantia L., Makiling variety).

OTHER NAMES: /mpalaya (Tag.) Amargoso (Bik.) Pafia (Bis., Bon.,If.) Paria (Bik, Iik,Sul.)
Bitter gourd (Engl.)

Ampalaya is a very common and highly nutritious vegetable widely cultivated throughout
the Philippines. Both the leaves and the fruits are edible and rich in Vitamins A, B and C.
It is also a good source of Iron, Calcium and Phosphorus. According to the FNRI, each
100gm of cooked ampalaya leaves contain the following nutrients:

Beta Carotene (Vitamin A) ] 3085ug |
Thiamine (Vitamin B1) 0.07mg |
Riboflavin (Vitamin B2) 0.23

Niacin i3mg |
Ascorbic Acid (Vitamin C) amg |
Iron 0.6 mg
Phosphorus 51 mg ‘
Calcium 151 m
Calories 39 kca%-l

Our ampalaya vines are cultivated and nurtured in an exclusively organic and
environment-friendly farm. The leaves are harvested only by trained personnel and
processed into capsules in a BFAD-registered Pharmaceutical facility complying with

Current Good Manufacturing Practice (CGMP) standards.

Traditional / Folkloric / Ethnomedical Uses
Traditional healers have long used the leaves, roots and fruits for fever, intestinal

parasitism, cough, diarrhea, burns, skin diseases and headaches. It is also commonly '
used for diabetes and as a blood tonic.

»

The National Integrated Research Program on Medicinal Plants (NIRPROMP) has
confirmed the safety and efficacy of Ampalaya (Makiling variety) in lowering blood sugar
levels among diabetic patients. Presently, the Department of Health Is promoting
Ampalaya (Makiling variety) as one of the ten (10) plants for public consumption.
Our Ampalaya capsules contain only the Makiling variety which has been studied by -

the NIRPROMP and validated for its blood sugar lowering effect. '

RECOMMENDED DOSE : Initially 2 to 3 capsules 3x daily. Dose may be adjusted
depending on blood sugar levels.
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Related Asticles, Books, LinkOut

Effect of Momordica charantia (Karolla) extracts on fasting and postprandial
serum glucose levels in NIDDM patients,

Ahmad i‘l, Hassan MR, Halder H, Bennoor KS
Department of Pathology, Sher-e-Bangla Medical College, Barisal.

Effect of Momordica charantia, a bitter vegetable popularly known as Karolla, on fasting and
post prandial (2 hours afler 75 gm oral glucose inlake) serum glucose levels were sludied in 100
cases of moderate non-insulin dependent diabetic subjects. Drinking of the aqueous
homogenized suspension of the vegetable pulp led to significant reduction (p < 0.001) of both
fasting and post-prandial serum glucose levels. This hypoglycaemic action was observed in 86
(86%) cases. Five cases (5%) showed lowering of fasting serum glucose only.

Publication Types:
o Clinical trial
» Controlled clinical trial

PMID: 10758656, UL: 20221826

Disclaimer ) Write to the Help Desk
81| NLM | NiH

http://www.ncbi.nlm.nih.gov/entrez/query.fegi?emd=Retrieve&db=PubMed&list_uids=10758656&dopt=Abstract 6/14/00
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Rivers 488 conducted a preliminary chemical investigation of
the drug, Momordica charantia L., which is used empirically in
Puerto Rico for the treatment of diabetes mellitus. His findings

are as follows:

1. Determinations of total solids, ether-soluble extract, alecobol-soluble
extract, crude protein, crude fiber, carbohydrates, ash, caleium, and
phosphorus in the roots, stems, leaves and green frunit of the plant, as
well as in the whole plant itself.

2, Data on the amounts of extractive removed by various solvents and
eg 1Lz and

the influence of particle size on the amount of extractive.

3. Results of the application of Dragendorff’s method of successive
extractions of the drug with petroleum ether, ethyl ether, alcohol, and
water.

These data, when reviewed, indicate:

a. That the petroleum ether extractive includes a highly aromatic
ethereal oil, a fixed oil, traces of free fatty acids and carotene;

b. That the ethyl ether portion contains chiorophyll, a glucoside-like
substance and resin; )

¢. That the alcohol fraction contains alkaloids (probably two), one of
which iz Momordicin, a glucoside-like substance, and a crystalline substance
of unknown nature which is being investigated further;

'd. That the water-soluble extractive includes a saponin-like substance
and mucilaginous bodies.

The roots and the leaves are official in the Mexican (1-4)
Pharmacopeia,®?

Steyn %6t quotes Descourtilz, who states that two or three
drachms of the fruit taken internally will kill a dog. Rivera 4%
says that the drug exerts at least some hypoglycemic action
on rabbits.

In the Philippines it is reported that the juice expressed
from the green fruit is given for chronic colitis. It is also
found to be good for bacillary dysentery. It probably acts as
an astringent. The dose is 14 glassful every other day. The
juice of the leaves is given in the amount of a teaspoonful
daily for children’s coughs. Father de Sta. Maria 5% mentions
the early use of the leaves and shoot as a vulnerary. Guerrero 249
reports that the sap of the leaves is used as a parasiticide,
and the fruit, when macerated in oil, as a vulnerary.

According to Greshoff #¢ the vine is used in Batavia as an
anthelmintic, purgative, and emetic. Rivera48 reports that

‘» Rivera, p. 295.
s De Sta. Maria, p. 26.
“ Steyn, p. 389.

« Bruntz and Jaloux, p. 209.
= Greshoff, p. 88.
 Guerrero, p. 242,

in Cuba the plant is used inthetrep:hnentofdiabe‘besmenims.
It is also used for wounds which are refractive to other kinds
of treatment, for skin diseases, and for sterility in women.

DS ABR ~semdac TiHar sl ccacdlava ~ ¥
Bivera quotes Diaz, who mentions the use of the plant in

Puerto Rico in the treatment of diabetes. The vine is well-
known as a drug for the treatment of chronic ulcers in the
stomach.

ingredient in aphrodisiac prescriptions and, along with the
fruit or seeds, is also used as an abortifacient, as well as a
remedy for urethral discharges. Waddell ®° says that a decoc-
tion of the root causes abortion. Watt %3 states that in India

mand E s oan anT st aemaller

the root is nsed as an ﬁs‘ﬁ‘mgeut, and is appﬁed excernany
to haemorrhoids. .

According to Holland ¢ a decoction of the leaves is used
as a stomachic in Lagos. Dymock 17? reports that the leaves
are administered as an anthelmintic and are applied externally
in leprosy. Menant36? considers the leaves as antipyretic.
Drury 172 quotes Rheede, who states that the whole plant, pyl-
verized, is a good specific externally applied in leprosy and
malignant ulcers. Burkill % reports that it is common to pound
the leaves and apply them to skin diseases in India, Malaya,
and elsewhere. Burkill and Haniff 9% state that they are applied
in cases of burns and scalds, and diarrheea. Gimlette and’
Burkill 220 report that the leaves are applied as a poultice for
headaches. Watt 63 says that an infusion of the leaves acts
as a febrifuge. Kirtikar and Basu 316 report that the juice of
the fresh leaves acts as a mild purgative for children. Ainslie®
reports that in Jamaica the natives use boiled leaves and a
decoction of the plant itself equally often to promote the lochiae.
De Grosourdy 24 writes that in the Antilles, a sweetened de-
coction of the leaves is comsidered a powerful emmenagogue,
and an effective vermifuge.

Gimlette and Burkill 220 state that the flowers enter into an
infusion for asthma..

= De Grosourdy, v. 3, p. 215.
* Holland, p. 333.
= Kirtikar and Basu, p. 590.
* Menaut, p. 23%.
= Drary, p. 295, “* Rivera, p. 295.
“* Dymock, p. 340. ' Waddell, pp. 296, 340.
= Gimlette and Burkill. pp. 333, ** Watt, v. i, p. 256,
358, 160.

* Ainslie, p. 274.

* Burkill and Hanifl. p. 205,
* Rurkill, p. 1484.

% Dalziel, p. 62.
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Each Capsule contains 500mg Ampalaya leaves
(Momordica Charantia L., Makdling variety).

OTHER NAMES : _Ampalays (Tag) Amargoso(Bik)
Palia ( Bis., Bon., If. ) @ania ( Bik, llk, Sul. ) Gitter goxnf

(Engl.)

Ampalaya is a very common and highly nutritious vege-
table widely cultivated throughout the Phiiippines. Both
the leaves and the fruits are edible and rich In Vitamins
A, B and C. It is also a good source of iron, Calcium and
Phosphorus. According to the FNRI, each 100gm of

Our ampalaya vines are cultivated and nurtured in
an exclusively organic and environment-friendly
farm. The leaves are harvested only by trained per-

sonnel and processed Into capsules In a
BFAD-registered Pharmacesntical facllity
complying with Curreat Good Manufac-
turing Practice (CGMP) standards.

Traditional | oW >

Folkloric / Ethnomedical Uses

Traditional healers have long used the
leaves, roots and fruits for fever, intestinal
parasitism, cough, diarrhea, bums, skin
diseases and headaches. It is also com-
monly used for diabetes and as a blood a

tonic.

The National Integrated Research Program on Me-
dicinal Plants ( NIRPROMP ) has confirmed the
safety and efficacy of Ampalaya ( Makiling vari-
ety ) in lowering blood sugar levels among diabetic
patients. Presently, the Department of Health is
promoting Ampalaya (Makiling variety) as one of
the ten (10) plants for public consumption. Our
Ampailaya capsules contain only the
Makiling variety which has been stud-
led by the NIRPROMP and valldated for

its biood sugar lowering effect.

RECOMMENDED DOSE :
Initially 2 to 3 capsules 3x daily. Dose may be ad-
Justed depending on blood sugar levels.

For more information
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puglycacic,.effects have been zcientilically investipacd
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The unripe fruit’ ‘ln;l ucds ul 'Mumonluu charontia 1
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scientific asticles deseribing their phaouacolugical or phy-
tochemical properstics. The aim of this review is to sumunac-
isc the evidence lor e auti-diabedic propectics of Mowior-
dics charantia, prescat its known phyludlctmcal conssity-
cims and dlsulss the pussibic coriclation buwccu the twa.

Habitat and traditionol uses

The native country of Momuidicd charantia is unccriain,
but the plant is cultivated throwyhout the wwopics, particu-
larly in India, Ching, East Altica and Central and Sowh
America (Wal(cu and Decker-Walwes, 1988). It is veca-
sionally. l.,lﬂwn a5 an Ormament.l creeper, bLut wore com-
monly culuvalcd for use of the waipe fruit as a vegerable.
The fruit has'a number of dilferom lucal s - bino
rmml bnwr-mtlon, ‘nlsmn-pc.n.- wideamor (Souml Awer-
ica), karcla (lmill). calmn or gos b Unmmcnl. the sepost-
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NIDDAL patient. Following this, Leatherdale o al. (1981)
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in vivo siudies In laboratory animals
]

Studics using laborasury apimals lmv‘c included nonmal
animals of various specics, and thuse in which diabetes wich-
litus has been induced by administsation of alloxan or
streprozotocin {STZ). 1 hese two dougs are knowgt to sclec-
tively damage beta cclls of thie pancecas, sesulting, in pauat
ac virtual loss of {nsulin produciion (Fischer, 1985).

Karela juice or extracts. Vhe three main animal specics m
which the cflects of kaicla juice or karcla solvemt cxuauis
have'been mvcmgalcd acc the rabbit, tat and mousc.

Rabbit madel. Oue ul the casliest seponts of kascla’s o -
tivity was by Sharma ct al, (1960) who reposted that the
juice caused an improvement in glucose tolerance in allox-
an diabegic but not woomal animals, Sumcwlual i contiant

.. 'to this,’ Aklnar <t al. (1981) found that dried karcla Gt

causcd a str,mhcam dusc dcpcudcnl degrease in blood pho- -
coscand llmtfa highek’ minimwa duse was u:quucd loe al
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; RNV A \’ ,
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Rat model:: Rat nodels” lmu bttu
the effects of kuuln ;um Sl us"cxuam. Jupeaved glucose
tolesance on aduite iqdindiisitation’ of (hc juice has, been
demonstrated in uonual'mls”u(mhnau" Kﬁ: ,ﬂl'u 1284;
Chandnschr ‘et'al./11989) i aly 'l\ll aqu:nor it

|?(' e;uuctgl iduced llypcq,lyciclml ”(Siu?];‘ ton 1903, ..
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;;Iucose tolcrance in.a group ol STZ weatcd xaq,,bu‘ ghvis

1990). i St e
Hugashmo ctal, (1991) [Gund lh:n' : "|mlar‘u‘:}v.c|)|§ CAlu )
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stated that wapraved r,luu;'st toluanee only vccurred in
NIDDA el YT Zticated sats amd not these in which
TOOM hiad been induced with aTlughier dose of STZ. Ly
suppests an insulin scuct.u-ul',nc wuvity by kaicla, Howev-
¢, Leathardale et al. (1981) found nu significant increase in
nsubin devels inresponse (o kaccla ucatiment in normal 1ats.
As well as improved plucose wictance, a hypoglycacinic
clfeat on acute adotinisteation of kacela juice n Gasted 1as
has been demuanstrated in buth nonnal {Leathesdale et al
1281, Kmumanayake et al, 1984; Clandaasckar o al,
98Y) and YTZ-ucated animals (Uigashine o al., 1992).
Howeves, Al v al (1993) found that vay high doses of
SV can abulish the clfect of karcla. la alloxan induced &
abetic vats, duowic administration of kascla for 20 days
was fuwnd o lowear bloud glucose signilicandy ina dose de-
pendent mainee {Suivastava o al, 1987, 1988, 1¥93).
Huoweves, Mlae et al, (1993) found that 8 week administea-
tion of hiceze-diicd fruit 1o normal aaimals did not alfco
ood glucose levels, possibly due w thie opesativn of ner-
ual homeostatic mechanisims, Kaela juice adwinistered
prior to alluxan did not protect the auimals flom the induc-
von of by puglycacmia (dhavma et al,, 1960),
Other potewtiadly beaelicial elfeas of karela adminsuad
tion indude lowering of seium cholestaol in' worial cis
et al, 1993) and delayed cann actopendsis isi S‘l'Z’fh
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. 1990’, kl(cll ucdx;ﬂ fowiil'idy lu‘v&’bl'(':‘éd Blucose levcls,
in STZ induced dlnbr.‘u: xablms (chat nd dtaiuabam, ,
" 1982). The'sced also ieviised 16w musc\e and fiver ghrev-

pen and the clevated serum dlesierol, fauy acids and wi-
glycerides juduced by STZ, Polac bolvent’ (mc\hanul 0%,
aqucous cthanol,wnuunal"salmt) ‘ex(rads "‘; karcl
showed s significant hypoglydiidic éliecd in Tasted albino
rats (Dubcy ct al,, 1987): The wcthanol and saline cxuacts
wese also able to seduce diiciialing-induced h]pcl[',lyuu:
mia. ln buth cascs, the mcthanul extiact was the wust po-
teat. Howeves, Ali et al. (19934) icpuricd that a methani- .
ic extract of the sced did not icduce blood r,lucusc levels in
fasting or pou-pnndml states in uuuual aud S’l L-ucatul
IDDM rats.~ + "ot 00" : e
Vicine, Vicine (l-ug. 2) has been’ nsol-ucd from lhc m:ds ol
karela in'0.6% yicld (Hnu(lu «t al,, 1990). Intsapesitoncal
administcation’of ¥icide causid s hypuglycacmic respunse
in normal fmmg albmo rats. The dosc used was cquivalent
10 abgut five times the amwoum of seed adminisiercd orall Y
by Kedar and’ Clukrabam (1282) 10 obtain a sespunsc.
arela vines aind aerfal parts, Crasee tea (piepared fom
ic vmu] was IO\md 10 lower basal glucase concenttativas

3. ;cul

and to improve g\uwsc valerance in notwal wice {Baikey o
al,, 1985}, with n no d[,mhcam change in the plasina insulin
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P 2. Vice, a putative hypuoglycacmic compownl fram Momr-
deca shaantia sceds,

:

watr fur 1L days, plucose'tldtance meawoed on day 13
was wovad, More iccently, Al all (19234) wesied

. methanohe and sapunin-fice methanolic catiaus of the
whole plant of Momardica dharantia invounal vats, No éf-
feas wae seen on Lasting bloud glucose.

Lilects on tissues and enzymes;
Pussible mode of action

Avempts have been iade to olnain hather mlogmastion
vothe mode of acuon of kaicla h\ul and, .Lul. theoygh ox:
- e el llsm]' ull)uits, tissucs ut u.“) l" | 1o ve LJt-lll\lll-.
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'l'able l. S\mm\avy of thic 1 vitry cflccts of kacela fowit amd scod exuaun,

Plant part Lxtract Process suulml Lileuy Reletenee

Fruit Ethanol, water , Glucose u|v|:d--: ity inverted Ewm Intubited (]

Feoit - Watcr : " tusulin selease hom isolated islets Simulaid 11,3,4,5)
Fruit Juice Glucuutur,rucm W hidney shces No effcut {0}

Fruit Ethanol Gluconcogenctic e enzymes Doessad® (7)

Fruit Ehanol P Glucose vxidativn in bives Tuhibined (

Fruit Ethanol Hexvokinase {ycast) Tolulssa 1

Fruit Ethanol Hepatic ghocuse -6 -phiosphare dohydropenase Rausedl* {7}
. Feuit Juice Fissue tespination in diaphiagin wwsde No cllca (o)

Fruit Juice Ghicuse upake it haphragm muscle Stmmlated {6}

Fruis - Juice Glycogen contens in hver and musdle Incicased® {6}

Fruit Juice Oxypen radical scavengng Activity prosom {8
Fruit, sced : Exhanol, saline, water Lipogenesis i adipocyics Mimulated {v,10)
Fruit, seed Ethanol, saliut! walcr Hutmone imbuced bipoly sis in adipouyies Tnbabnted 9.1,12)
Seed Protcius, low MW specics Lipugcuesis w adiporcytcs Stumulatcd {10,1))
Sced Lecting, saponia Lipolysis in adipoy e Inlwhived (11,12, 1)
Fuuit Juice Tiglyceside content w adipacyies Mo cllcus (6}

Seed Protcing Adienal st mdurruru\ No t“ru

* Karela juicdlexuract adwinistesed in vivo privr 10 ltllwv'ﬂ of tissne tar analysia,

(15)

Refesencesa {1} Mlcir and Yaniv (19K5); (2,3) Welibinda et al. (1287 2,60 (4) Ak eval, (199300 (31 Blowhuzsannan o al, (1994); (o) Wel-
ihinda snd Kat yake (1986); (7) Shibib ec al. (§993); {8) Raw (12911, (2.40) & by ev ab. (1985, 19806 a) (111,12) Wang et al. {1985 a1,
(13,14,13) Ng et al. (19875, 1986V, 1987 b).

. . ) .‘ 1
. . .
10 karcla by alloxan. However, it should be noted tha iu-
creased insulin levels have not Leen obseeved in kel

srcated mice {Day ct al., 1990}, wats or, lmm.ms (Leatdws -
dalcct al,, 1981)in vive. i !

5

Insulinomimetic cffects. Kascla juice shiows. )u:umu nsu-
linomimetic eflccts such as increased blu-.osc U]lh‘kt jnin'’
wuscle, stimulation of lqml,cucsns, aind inhibition'ol lipuly-
sis us tissuc prepacations i vitro (Vable 1). lu vitro tests on
tissues taken, from animals tcated with kacela have shw

shown a depression of hepatic glucuncugeuctic ensys,
and inczcased liver and muscle glycogen,

There is conlhc(mg data vn cffccts of karcla extracts an
tissue' respication. " Welihinda and Kacunauayake {(1980)
found that kascla juice did not show suy ellcct on tissuc 1cs-
piration by diaphragm wscle in vitro. However, Meir and
Yaniv {1985) scposted that kaccla inhibited the oxidation ol
glucose by liver tissuc, pussibly at the fisst step in glycolyus
i.c. phosphosylation by hexokinase. These conteadwtuny
scsulis may be due to dilferences in the tissue, imcthodoloyy
and type of karela preparation used. A miore reliable indiva-
1ot of ellect of kasela un tissue respiration may be that dom.
ousteated by Shibib eval. (1993). Liver glucose-6-phusphaie
deliydrogenase (G-6-FDIH) activity was clevated on in viry
administeation of kaicla cthanolic extact by gastric intuba.
tion. This would enhance the utilisation of glucuse by the
liver Jeading to a Jowesing in bluod glucuse.

“The lipogenic and anti-lipolytic elfects of karcla juice in
vitro are shated by sccd exteacts. A saponin (not identificid)
and proteins have been found 1o account fut the in vibro -

fecis of the sceds, The protcins ace belicved 10 be lecting; the
abortifacient pmmm u- aud P-momorcharin also found
the sceds ase not active in this assay (Wong ct al,, 1985 «,

b), Hloweves, against this, Welibinda and Karananayake

H)Jq] tepanted that adipuse wssue of k.u'd.\ wcated rats
did not didfer significamly in uq,humlv. t.‘um\ul h\;m lh.u
uf contiol anials,

<
~

", H
Thus, inlibition of plucose absug pugm |§|s\|||ﬁ secreta-
rogue activity and insulinumimcur d(xusI:E\\Jm been attnib-
utcd (o kacela dw i vitro ests. However, not a“ of these
have been fully supported by i tavo d-\\.\, pwbsmy duc 10

the compands showmg activay in vitro uul ‘)unl, bivavail-
ablc w vy,

g
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Momardica charantia and their 1elationship
to its anti-diabelic ellocts

nce the eanly 196U%s a numba of phytochamicals have
been 1sulated frome Momordica charantia Guit, sceds and
whole plants, A teview of the known canstituens was pub-
hished i 1989 (Fiche Espece, 178Y). This data and supple-
mcntary aelusmation ace given in Laliles 24, In'some cases
ulygical activitics, such as insulmomimetic propertics,
prutein synthesis inhibition, o wiseat atiactam cffects lave
been assudiated with the puse compuunds or with [ractions
vichom a particular type of compuund ¢ saponins ot pro-
wins. Pussible ideutitics whidhh onaige foe the hypogly-
cavmic principle i Momordica dharantia are steroidal gly-
cosides, insulinowimetic Jecting and alkaloids: the evidence
welatiy, 10 cach ol these isdiscussed Lelow.

‘mnmlul gl)cuudu The canlml u‘.p\)l\td active constit-
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Table 2. I’lwnxlnnmals isolated lwm Montardica chatanten lum

Anmi-diabictic propertics and phiytucdionusuy af Momardica dharanta 1. (Cucusbitaceac)
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Phytochemical Comment . llrir,v!n’\:l,

Stesoids
.Charamtin Mixture (1:1} af sitosterud and stiginastadienal elycosides, Sucrow (1965, l‘)bb)
(Figuce 1} )

Momordicosides °
{Figured)

Acylglucosylsierols Antimutagenic against mitomydin G i mwuse,
Luwlmoylglu:opyunusyldcwsmul Ripe fruit;  attsactam for Dacns cuaisrintie inscat.
Aswiino Acnh Ripe lmu.

Lipids v v

Fatry acids Most abundant (45%] is u-cleustearic acid.
Galactupyeanosyldilinolenoy Iglyceeol  Awsactant for Dacus ciuanbitae,

Pheuolic compounds

Acid ethanol fraction
Acid scctone powder
G\mqlalc cydu’c inhibitor ..

Cy(pmuc (mou YR

Hypuglycacmic in sabbits un m.|l o imteavenous adwminists ation, °

Dues not stimulaic msulm ulc'\sc from pancrcatic wells i e,
G, ¥y, Fpo b= non bites eucmbitacin g plycasides,
K, L - binter cucutbitacin glycusides.

. 12 phenwtlic acids and Havonuids 1o posted,

11k D:how Dypuglycacaic in man and animals (pareniceal),

Stimulates lipogenesis; salubias lipulysis in adgocyies in vitro

Tahibiss Gipolysis in adipocyies i vitrg,

Found only i tipe fon inhibnes dhie cazyine in 1at tissue

Tuhibits growth of prostate adenucatdinoma, :

11k and 70k Daltow; yrontatic wo keukaomic lymphocytes b

not nurmal vncs; inhitnes JINA, DNA and proicin synthesis.

40k Dalton; produces nansicrtable sesssance 1o ymplisims in mice.
. Lymphucytes fsom ncared mice mare sensivive 1o tuncanavalin A,

Lotk md Rajarama
Waw {1960/6); 1966)
Wehhinda ctal. (1982 )
Okabie ctal. (1982a, )
Ohalic coal (1982 4, )
Gucvata ot al, (1989)
Sano and Kavo (1987 4)
Lhalla cr al. {190 1)

Yuwai ct al, (1991)

dadw and Kaw (19871
Venkatmamaiah and Raw
{1983)

Khanaa gt al. (1981) /

3y oo al. (1945)
Woung ot al. (1945 b)
Vesely o al. (1977)
Clallia cu al, (3978)
Takewwo oy al.
9HLa 1)

“Takcinme i al., {1v84)
Lmum.lv © a\ II‘.NM)

,‘.-...ns i et Lo
Allmlukl lutlbn ) Slow acting hypoglyvacmiv clfct i fastéd 512 l?l msw ;"‘ ,nmuJ;Uk!")"d\m"ﬁ 90) oot BRI
Kakes lb. llll .Illgb 'w L “NUQI-lltIUIdal lunmr,l)mc!my,a YL LN TRRTE BRI e B i) eSOV %cﬁ WL (1993) A
: Anivnic wbmnce"» ) .é’z-..i SN g Mum #ipe fuitM Wa abioot 130; istubits tubulie lml{ngg;;‘;%;j %p“q"“{{ﬁ %?{.‘ (193 3y S T
nuugl “lnﬂ} ?fﬁ@ S SREAE |.‘!’l.|‘ ns umwut lonnamm,t g"f,;&'}akmpv-mmnmml?f\ fﬁ";'}d*‘{h‘ J‘“.ﬂl i a . . o
st . v ;‘WJ x‘()uﬁnlu"”‘ ur ’.“ < oy .-w -

Jikar and lla;anma l\no}*"ﬁdbﬂf! 1966) lluwucn, i is
important 1w nute that the -losc of chatantin scqguited o
clicit a hypoglycaciiic| n:‘s mnsc in ublms was equivalemt 1o |

180 to 315g of: k&;{lora{lgunndqu i) (nm muavcnuusl),

whercas a hypoglytncnuc effect can be scen in rabbits with

about 10 10 15 g al the fruis per kg:body weight.

ln 1975, Olaniyi isolalcd asubstance “foctidin®, from
the whole plant of Momyrdica foetida, Which was found (o
be identical.in composition to chatantin. Marquis © al.
(1977) claimed that at 18 houts from admsmsuauon, fucu-
dins loweted bloud glucuse in fastisip i rais in an cffcct com-
pasable to insulin, This'claim is often quoml in the itcea-
wwre a3 support that the ‘stcroital fikiuie is the active puin-
cnple ol’ Momordm dm cmna. ¥ luwcvcr, a closer exawmiva-

e ongal: alapresented it thic paper shows that
locudm was not ngmhc:mly diffcrent from coneol at time.
points other dllll the'18 livur sample.

It is now knowa'that Momordica charantia fcuit, sceds
-and vines, contain other: stenmlal grlcusides (momordico-
sides and momordicines; Tables 2-4, Fig. 3 aud 4). A sapo-
nin {eaction from the sceds of karcla showed insulivonsi-
‘mellc el[ccu h{c)\ vpmp 'N{odg Té¢ ‘él"' 1985 b Ng o al,,
-1986b) The‘éomulw s o
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munhm dummlm has, nul bcu; lYQ!

 Ansulioniiniétic’ pwm u‘:l g \ f
lcus have beéw ul:sct\lcd wu‘h (um pmlé" 5.
sced gruteing (Table 3). lhq :Nncf;tul mmc
o be a palactuse lnnduw*lmm {Table 3), Mmmu o .tl
(781 scponied thatan 44 k Dahon puotein (p- miuhu ur v-
wisuling caused hy porlycacmm i man il l.\bur.umy ani-
uials on paenteral administration. :

Motcins sue gencrally consideicd w be m.uuvc when ad-
nunistesed by the gial soute, as they waild umlul,u exten-
stve Jigestivn by pmltolpnc‘tunmn Thils'the” possibility
of a pul)pcpudc lvum, ssspunsible. for ahe*lypoglycacmic
clicdts ol “the fswit or sceds when pven orally st be
viewed with sume sceptivism. 1uwever, against this, these
15 sume cvidence (Pusztai, 1986} that lectins wmay be ab-
suthed mtv the Llvodstrcam lrun the gastrozintestinal
teact, Khanna (1983) hias staved - without any suppumub

data that p-insulin is also clicctive vsally.,
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Table . l'lvy(ochtmicah isulated lvom Momardica charantia sceds. v o
Phytochemical Cuonnmet T o l_(_rl::;::;--:- T oL ‘
Proteing ) ) . vl oo g e rn |-t RO o B
Galactose bimting lectins Lcuuu 1 and I (both l6k Dalton); unly l is a Iuamul,blum\m. Li (1780)

Mumuuhca aggludinin J2k Dalion}; hacamagghwinin,

N Mummdlca charantia lecvin (MCL) 113k Dalion in siee;
e inhibits protein symhcm and inactivates ibusomes. .. -
‘ : Lectin of 120k’ Dalion size {(MCL?); two binding sites

’ and hacinagglutination inhibited by galactuse and derivatives.
- Lectin of 124k Dalwon size (MCL); insulinumimetic elfeas
Insulinomimetic extracts Lectin (MCLIJ; amilipolytic in adipocytes.
. Saline extract; antilipolytic in adipocytes. :
- Acid ethanol extracts; lipogenic and anilipolysic in adipocytcs,

.. . lusulmmmmcuc pepudts {8k Dalwm).
Ribosome.n, - ;1:%c . Momouluuu. LIRS
inactivators

“Tumour protein syathesis inhibitor {24 & Dahn); Inacunwlumuu
Momwiding s and b (28 k Dabion) lml.nlul

: Awmino -cul sequence.of momordisis seporied. e
. . . . (S
’ B Momurdml charantia inhibitor {MCH) . e
i © Protein symlum inhibiror {23 &k Dal\uu), not lvacmawluumn. ,
e Lt T (.-lyo.c,.\pwleul with pl 8.60, . - L1 S '

uqupptemn.. I g ' -J T R R
Knuwn :lu o( lugumcmm witli-euka ¥ um JIEA,

w :tf}irm é‘ézi'%; i
;wj;n;lgﬁw 4 si'é'{?blyusﬁ“‘ﬁ WEido 7 I
Non- hacia |ul|m|;i;'nu«anulnpolym elfecrsing adnpuq te3
lmmuuump

J

wous growth’ inhibitors; Tyse DIYA.
- Toxic'iv htpnlocyles invitre.

Antivieals  ° . . MClinkibis pmlupl‘c-‘}wu ul, Itcwtsmmplu mus l
Lo eten AR hees o

wistul ‘w‘n‘ﬂ.i.m. Y MAL 30K
\{ucdlmews“"‘ - l:‘ > .,“nlmmgc mdd

‘Q 3 .
R IRSLTR PR

Dalioa) Heplic- ?7 ‘mn ol i

p‘ hibi iy }llv\lgy[ﬁ"{lwu A

©1 " Anticanier fraciiuns C/\l’o [; inhibits savcoma growih in niice;
TR R PR Rlbmm\kase Mcf2ik Dalum) dll(o: s.from. fungal i\NAsu.
VR AR T :""" e MCI'IA B ClJOhDa‘um), nnmu{
ducleosides:™> - ' bl el g ) I

, l ' 1;l'hl|f i\ .\--1
ficine . - qimen. 9 A is'o‘laml {tom ucds, may ln: lmktd iu Iausm.

bt A HL
‘8(’4*; fl)a fou;subuditsp! 1Y o ‘\,‘ . ‘ i

ll‘lllnll)ll.r,;‘ ; oottt
e lm‘" et “‘)H

it all (1920)

A1979, 1980)

“Woug et al. (19852, b)

CLancal. {1978)
, BMivami cual. (1992)
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Table4. Phytochemicals isolated {rom Momordica charantia whale plams, vines or leaves

Anti-diabetic propertics and phytocheniistey ul Montordica chargntia L. (Cucutbitacear)

As7

Phytochemical Comment

>
Relerence

Steroidal Compaunds

Saponin . Unchasacterised; non-hacmolytic; from whoele pla, Rivera (1941)
Slemls Stimastenol; stigmastadicnol and siigniastadicnol glucoside Ulubclen and
and | “fsom Icavn ok Sankawa {1979)
stecoidal * " Cucurbita-§ 24-d|cm)l {plam pant not navedy, Fiche Lspive {1989)
glycosides - Sitosterol and sitosterol glucoside frum acrial pauts of plany; Lal co al. (1990)
e nut anticonvulsant or anti-inflanmatory,
vt o Momonlmnes LI aud i {Figuie 4); biver glycosides from Yasuda ¢t al. (1984)
et leaves. T
' L I
. Momordicine I feeding detersemt 1o 1ed pumpkin beetles. Chandravadana (1987)
] 3 Cucwrbitane triterpenvids (nut mumvrdicines) lrom leaves, Fatope et al. (1990)
TR N S (R
Alkaloids: ™ - .

(uncharacterised) | ..

Amino Acids .

From whale plant; whise precipnate with Mayers seagem,
From whole plant; duse dependent ami-inllamniatory effect.
Tertiary alkaloids in alcohiol exteact of leaves.

Rivera (1941)

Lal et al. {1990)

Ulubelen and Sankawa {1979)
Dusand et al. (1961)

Vesely et al. (1977)

Lal cual. (1990

. Y-Amino butyric acid; may be hypotensive primiple.
s e VAT " g
Protcins” = v T 0 Guaaylate cyclase inhibitor from leaves (and sipe fruin).
Long-Chain s, ™ Hentriaconanol.
* Compounds Triacontanol; n-octosan; phytosphingosiae.
P N Ve
R4

been isolated from the sceds {Dutta ct al., 1981; Bacron ot
al., 1982). This “alkalvid™ has been found to induce hypo-
glycacmia in rais at an intcapecitoneal ‘dose cquivalent o
16 g of seeds-per kg Lody weight (Handa et al., 1990). Ke-
dar and Chakrabacti (1982} found the sced powder o be
omlly effcctive in rabbits at 1-3 g per kg body weight. Thus
vicine may not account for all the activity of the sceds.
Kakra compunnds. Stivastava ct al. (1993) isolated tuce
aon-steroidalhypoglycacmic compounds (Kakra 1b, 111a
and 111 b) from the fruit which dilfer from carlier tepoiicd

principles, ic. p—msulm or charantin, The structure of these
compounds was not elucidated.

Other pharmacological and toxicological
properties” -

A number of c(i_cct; of Momordica charantia unselaied to
diabetes- have'been investigated. No datais available on
standard toxicity parameters c. g LDgq values of the juice,
seeds or plants, However sume information on toxicity is
available from obscrvativns made ducing expesimental or
clinical use of Momordica charantia cxtracts in animals o¢
humans. - .

Anti-cancer, Protein fractions obtained from the fruit and
sced of Momordica charantia have the ability to inhibit ccll
growth, guanylate cyclase activity and ribosomal activity
{Table 2, 3). West et al. (1971} demoustrated inhibitory of-
fects of whole plant extracts on scedling root grawth, divi-
sion of fertilised sca urchin cggs, vat {uctal growth {if inject-

Ulubelen and Sankawa (1979)

M |

cd un day of mating) aud the growth of Hep, cells in cul-

~

~.

ture. They alsv report a single case study of a leukaemia pa-

ticnt in whom regular intake of the extract led to'a fall i
white blood cell count, and an increase in Llood l\.\cmoblu-
Liss,

Antiviral, "The growth of herpes simplex virus 1 (Foa To-
mast ¢t al, 1982) and huwan innnunodeficicacy views, !
(Lilsun ct al., 1988; Lee-lluang ct al., 1990} is inhibited by
katcla extracts. Increased T-cell count and‘a riotmalisation
ol the CD 4/CD B ratio scemed 1o veeur in three HIV posi-
tive patioms given regular duses of karela juice {Zhang,
19920}, “The juice was adwinisteresd as a retained enema
i.c. tcctally. This may explain s appaient cllcctiveness
since the active anti-viral components of Momordica cha-
rantia ave believed (Zhang, 1992 b} 1o be the proteins o aud
P-momoscharin and MAP (Table 3), which would be ex-
pected to undergo hydrolysis by pancseatic enzymes if ad-
ministercd by the oral soute.

Analgesic effects. A methanolic extiact of the seeds from
winipe [ruit has been showa to produce a marked dosc-de-
pendent analgesic offect in mice and a much weaker cffect
in sats (Biswas et al,, 1991}, but using dilfcrent test systems
[ur the two specics. Naloxoue pretreatnent failed 10 modi-

fy the analgesic response, suggesiing that opioid receptors
wete not involved.

Antizinflammatory ¢ffects. A dosc 1clated anti-inflamma- .

wry cifect has been demonsteated using carageenin-in-
duced rat hind-paw ocdema (Lal cv al., 1990). Frec radical

scavenging activity of the juice in vitro (Rao, 1991) may be

mvolved. T

iy

. e
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a Hypatcuswc action. " Cerasec” (actial pans of Mowmaordi-

cd Clla"""“'[ cxXiraci smn\\u a 1“;1"((0 "al“lﬂ“ ucpussur

v effect on-injection 10 the aunacsthetised dog (Feng ct al

1962). Gamma amino butyric acid has been suggesied to be
respousible for this effeet (Durand ¢ al., 1962).
Aitifertility effects. Oral adiministration of karcla fruit
extract (1.75 g/day lor: 60 days) 1o male. dogs resulted n
testicular lesions and mass atrophy of spermatogenic cle-
meants (Dixit ct al., 1978)."Serum enzymes were noonal im-

Fertaaer odine mos draflovrsilizer etctn vune

Plillls AL sl Illl\vl\l“\, Jlll\\ |V"l) lll\}u\\d ‘Vll}luu\ dl"-‘ '|'b
general metabolic activity in the animal.

A study-by Stepka <t al. (1974) found that daily oral ad-
ministration of the fresh juice of Momardica (specics nut
stated) leaves to 2 group of female mice, reduced the {ertil-
ity ratc. This was reversed on withdrawal of the treatment.

-~ No pathologlcnl changés were scen in any of the matcrual

organs, but in'some cases, concepti were 'seen as necrotic
masscs. In more secent work proteins capable of inducing
abortions {a and §§ momorcharing) and necrosis of placen-
1al trophoblasts have been isolacd from Momordica clra-
rantia sceds (Table 3). It is pussible that similar protcins oc-
cur in the leaves. Uterine biceding has been induced in preg-
nant rats given karcla juice {6 mlkp) orally (Zhang 1992 0L},
while 2 pregnant rabbits given karela juice {6 mlikg) sul-
fered .uterine hacmorrhage and death within a few hours
{Sharma’ et ‘al.,’ 1960). No such elfect was nou:d in non-

“pregnant females.s <37 0 ot e

E[{ect: ors growtls, bIood and serum hp:ds. Chronic ad-

_winistration, of karcla extract (1.75 g orally per day for

20-60 days) to dogs resulted in clevated levels of secum
cholesteroliand! non-cstaiificd fatey acids,’ but no’ signifi-
cant changes -in body weiglt or scrum enzymes {Dixit ot
al.,, 1978). l\au maintained un a dict comammg frecze-
dricd katcla for 8 weeks showed no ‘change in {oud con-
sumption’ mtc or- grow&h rate {Platel et al,, 1993). Ac the
end .of, tlnu,pcqod,,orgm weights {liveg. kidney, tcstcs,

: splcen,-adrcmlshnd heart) were similar to those of con-

trol animals.’Blood cell counts, ccll volume'and hacinog-

obin , parameters’ showed 1o significant dilference to con-.

trols ag\d remained, within’ “the normal, rapge. However in
this. study,,qlere 'was a significant decrease’in blood cho-
1ESUEF0k sperriiog P oo - - .
Hepatotoxmty.u Pollowuu; the admlmsuauon o( karcla
juice and’ sccd extract to rats (10 mUkg body weight daily
lor 30 days), serum’ y-glutamy) xrans[etase aud alkalinc
phosphatase was stgmﬁcnmly clevated, but consistent his-
topadzologncalfdcfccu were not obscxved;’ in the liver
(Tcnnekoon.q;,al., :1994). Thereloze the‘ckvatcd .enzymecs
could cither,be due to mechanismis not obvious at the histo-
logical level or.to enzyme induction. The prcvalcncc of dJil-
atatign and/or’ congestion in the hepatic central veins and
associated ‘sinusoids was twice as high in the juice,treated
group as in'the se ccd extract treated and control groups. Ng
ct al. {1994)- have found that o- and P-momorchasins can
induce cytoplasmic blebs a}\d other morphological changes

w ot hepatocytes in vitro. Secretion of various enzyme
markess of eli damage is also raised.

Fatal duses in animals, Comtinuous single or twice daily
wvial adminiswation of karela juice (6 mitkg budy weight) o
6 rabbits resulied in 3 animals dying within 5-25 days
{Shasina et al., 1960} tn an acuie effect, preganant but not
nuranal rabbits, died within a few hows of secciving this
duse (Sharma _ct al, 1960). Rats given karcla juice
(I8—4U ml/kl, budy \\'ciglu, by inu.\puilum.ll route) bie-
came sluggish and died within 6-18 hows, Zhang {1992 1)
tepuited Ahat pregnant rats died within a {ew hours of re-
ceiving kacela juice {6 kg body weight) veally. ln nocmal
and alloxan diabetic sats given the same dose daily,
80-90% dicd within 5-23 days. Abduminal injection of the
juice at {13 inlkg bady weight) caused death in 6-18 hours.
In rabbits recciving 10mlikg orally per day, the wajority
were teported 1o have shown toxic ellects, although the na-
turc of these eflects was not given o the paper.

Toxicity in humans, Although toxicity has been observed
in some animal studics, if extrapolated o humans, the rele-
vanice of the dose and route of administration must be con-

sidered, A dose of 6-10mlikg would represent a dose of

A0 al-1000 sl for an adult, ‘The nwuimal adult dose is

closer to S0, gwcu orally. There ate no published repores

of latal or sceivus elfects in adults at this dosc.,

Patel et al. {1968) tcporied that admuuslrauun of :the
juice or dried juice powder (cquivalent 1o 250-500 g of the
(ruit) to diabetic paticnts led to abduminal pain and diar-
thuea. Zhaug {1992 b) has uscd orally or sectally adininis-
teved liuig juice (o treat MIV-positive patients. He reports
that there is very low clinical woxicity. A patient who had
breen given the juice daily for over thaee )L-\IS did nut show
any change in blood chemisiry or any other’ untoward of-
feet. Liver, kidney, heart or blood abnormalities have not
been reported in any of Zhaug's patienis despite long term
usc of Momordica charantia [ruit juice.

The only sepont of a potentially (atal ceaction in humans
is hypuglycacmic coma induced in two simall children
{11ulin ct al., 1988 a, b). The children aged three and four
1equired urgent medical auention following ingestion of a
water extract of Momordica charantia leaves and vines. In
Loth cases, the Sorrosi (cerasee} tea had beew administered
Ly their mothers carly in the morning before any other food
was consumed. Between 1-2 hours afier ingestion, the chil-
dren experienced convulsions (ollowed by coma. Bloud glu-
tose was in the region of lmM (uwormal range
3.8-5.5 wmM). Buth patients secovered fullowing treatment.

Conclusion

The fruit, seeds and acsial pasts of Momordica charantia
Linn have been used as an anti-diabetic mm:dy ina number
of arcas of the world notably lndia, Sei Lauka, China and
the West Indies. Limited studies on hum:ms havc shown

———
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(hnl kutcla fruit juice, reduces fasting Plood gluwsc and im-
proves “glucose tolerance un acute administration. Pro-
longed administration causes a lowering of. glycosylaiced
haemoglobin in the blood, and decreases glycosuria aud ba-
sal glycacmia. The hypoglycacmic and anti-hyperglysacinic
clfects of karela fruit and sceds have also been demonstrat-
¢d in animal modcls.. l'hrougb cvidence from ammal and in

vitro studies, there is suppun for both insulin secretagogue
and insulinomimetic activity of the fruit. However, cn-
hanced insulin levels in vivo in tesponse to administration
of karela have not been obsctvcd Coek

A wide's sange of compounds have béen isolated fiom Mo-
mordica charantia fruit, secds and vines, notably saponius
and proteins. Suggested hypoglycaemic compounds include
a polypeptide (p-insulin), a steroid mixture {charantin) and
a pyrimidine nucleoside {vicine). Howeves, nosic of thesc is
(ully supported as a sole active constituent by the sciemific
data available, lcis - possible that a number of active coustis-
uents with a range, of biological elfeas bcucﬁcual 10 dia-
bLetes are present in the [ruit. -

Tores
Principal toxic propertics of karcla juice notcd in animals

are anti-fectility ‘effects and hepatotoxicity, :with dcath ve-

¢arring on chronic oral treatment with doses of the urder of

6 mlkg body weight. Pregnant females wese particulaly

susceptible. Encouragingly, similar cffects have not been ce-

poried in humans despitc widespscad use of the fruit juice
both as a medicinal plant and as a vegetable.. 4 -« -
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| Fryite, sidkod. nosieilaiid (tia "if? “& ?’('iu / " } weu’a‘,“ ,’:i‘,.‘ bed; ﬁ..l,,,‘,“..|}\ﬁ,., }1?'3"' %
frosen. :: Enoly’ of-1hoi frnmn‘nﬂﬂiﬁlcd uaol él lu,“l gl -l dlintitlend waler, 4h e g
ethiniiol ‘and 3.6 mt o ‘aollurior neld” (00 llw Wivinig won atisred, <Yignriualy, (5; ll)lh-‘r h
16-20 min at 26-28° lmd (‘I(eu honi, mue.l' by tha’ ,n'.,ll-hlm‘u uf G0 ml of- dintylledd .\.M"rm,mwl,, % KX ‘V'-h“ -! :
ml of ”% ethanvl lcl“‘"“é'fﬁ“/\ tor’ énh *4'{’(?F’llli’ﬂut’l‘ﬁl\'nn filtesed, Jenuugh wmdiivin 355 e e i
hydml 0 (28%) was added Ao ndjust 1] lh‘ A ,‘,',',“’.ﬁ,"’. And Lo, enehigyl Uhecliltenteay b 3o osaid o :.-.;..

1.6 litoss of acoluno wos, ml\lmlnlll»l‘ﬁ il 'l béeulém pwqﬁnlnle wag immcd These mistmen l T

wors hopt at 6° {or 8-10 Iu;. CUEREIND W = aoamak adingd Halin -vmu'nsi e e nhz? A

- The supormntant froi-each ‘of. ll|e>cuu(hmcm wnh dunmﬂ! ol anvd, Uhes precipitale wag 70 o0 S5 iheg e g o

dln\yud na dlnl) ois membirene’ (30 l)Mb‘Ulmni Cnebrida Cor poraljon, (.lncnru.‘ WS:AZ malne or) -, i ax! ‘f;) ,s‘Jv"« 5

“oular welght cut-uff wais BOUU);: distitlell wator' With wnird 1o scumive the lmt um-'-q ol ealt ) - AN O )

athor dhrnnblo hmpurities until the outaldo water gave nne ntive tomt, with ] \?,\‘m“ M,b.mm,wn s gh 3% s, 23
.. Tho uon-dialyzable Iractiun, wan. colleeted, driesl diii¥ uula' uml K uw;; 1 n{-!th\-n‘ml CRTIKEASE éiﬂn"m‘ﬂ(ﬁ A ‘
:incelale i waleri(12). {l‘liwciccuiihw WAS' leuluvtd by mmluu; m!h c\l.a{cm.d.o.,..,.,_- Welins - oo Bransg oy -r\m i
't col.lp nold (ILDTA) sululion., .np ynios s
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R 1 ‘A atlandard panple,gl, Lovine tusitlin. - The plnien were deviliged in & molvent wintwe ol .- Sk egwi b
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sceluno) and hoated, o single yellow apot (REW.19), which uearly coincided with thint of the .
standard snmplo of buvine i mu in, was glaprved. C TS
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Witdo-pr s mast ol §prapini
“ei7 TGl (in 0.971,'Nn(,'l ‘nn tho“vohiold) Were preparcd (1.8 wmg/ind equ\ Lo 40 i) e
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: ;";:f 3’ after 4 hourly blvod snmples wore taken.
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Kbhonnn ef of.:  Hypouglycenio Peplide
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G4y
. H .
Samplos vl the oryatullized isvlalo nnd buvine iusulin wero nepnentaly epriad with 8DY
biophore buffor contsining dithivthreitol snd BELIA, injected, and vun for 7 he.  Uels collectomd
*frotu the Wben wero stained (0.06% Coumussio Drillinnt Bluo 1-200 in 7%, aquovue acolic noid)
aud washed with 10% ncotic noid.
i ‘The lsvlate: (26 m 1) from each of the samplen woa hydualyzed with ON 11CH at $0° for 24
br and filtered.! "Thn {iltrate was dried nud the rostdus tnkon g in Y, othanol.  I'wo dimoen-
elunal tlc waa carrind out (nilivs gel U; svlvent systewn, fisnt:

n-butanovl-acetio avid-wator,

- B:131; second: plienul antlurated with waloer; 0.26% ninhydrin in acolono ag apraying roagent),

and soventeen aming avids were resvlved. Lhe isulales were nlov sun in an aulymatic nming
acid analyzor soparatuly (lable 1).

: §
Tawim 1. Amino ncida of Polypeptide-p of AMomordica charantia
, snalyzod by autvmatio annlyser.

Aming acid * »# molea/img® Molucular
numbor
Aspartio ncid.........coo.oailL.... .27 "
TN . ¢ e oviviieiiiaiiniincnnnas .48 8.7
Herine.......c.ociiiiiinninainan., 0,105 1 .
Glutamio neid. .. ........ 0,300 W )
roline..... cooue.... Ceeeiitecneeaan 0. 160 10 4
Glyolno........ccoocvivivniiniennn... 0.225 in
Alanine............. feeesenenatanans 0.240 15
Valine...... V.74 1
nc 10 T RO B (.068 14
- “Methiunbno............ e inieeaena 1.0 2
oo levlouelg..ooiiiiiiiiiieiinena,, 0110 7
L O u.20 1
Tysosineg.......... eietvecrarcannans 0.9 1
v Phenylalpnine. ... ... ireceeeeaneaan 0.082 h .
. - Histidine........... Gereianeniaiiennt wans - 4 , .
« . Lysine...c..cooviian. U200 ¥ I g . ‘
'ﬁﬁlﬁh\o,‘,..... ..... O I 8:‘;} Y I (%‘;’" Co et bt ‘ e \,-: ’
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POPAHIEHIESS e P
[ viilent Lo 40 uiiite) ia'ﬁg&ﬂff"' '-Lf’ *ﬁﬂﬁ”“' .
vvine Jusulin. - Anununonosays woio aleu cnivicd vat, ot y

Puanmacowomcal Tiaws.~lharmacologieal studian fnvalved Mivi»nn‘lm}o'vinmu ‘Sordémn i 7
(gerbils), males and fopnales; and Presbyils entiltng enfilluy Dufrano (mnlo latigire). - 106 geililagsi
wolghing 0347 g wore wsod T the “"“cn‘.\"‘"k. "Ll mniinnla wveiy dinidod into, grospm's ';ﬁ"':'g}{
oach and all were [natod lur:12 hie liefure tho-beginuing of thie experiment.  “Flinsg m‘ninin’ln".ﬁd‘oi
‘wovl\led with water.ad libitnm.  Polypeptido-p-ZnCl, )
[

; (V.5 wiit/kg in 0075 NaCl) was adinis
tored suboutancously. ‘L'hirty-live animale wero injocled with an e

‘Y- \ eopunl amounliof 0,09
sallne vehicle. ‘Il blvud samyplos wore vbitaingd through ensdine punctire, and tho Cota)bloik”

sugar wag cstimalod (17) at dillcront Limo intervals (U, 15, 1, 2, 4, 8, 12 he). JUhiso repulty” -
wero cumpared wityy thuse uf the vehicle-treated contiuls wnd

he crystnilized materinl pol)"|-éplidu-‘p-"l.n(.‘i
"manner -(12) as bovine iusulin (Tusulin-ZnGly

n }l\o casg vl

s
.

ot b

i OS¢ N ‘s TR ]

stulistivally; analyzed:{(14;sex bets 30 i o4

“table 3). - U e : ' ik analy - ‘.;‘ﬁ?z.u.'a Vi AL
. A sl of nix hoalthy adult minle langure of dilferent. nge groups with Inrge connine

develuped pinkish vodematons band, nnd the scxunl skin un the runp waro umed g experi- -+ - - -t '_'j‘”’-’
mental nun-human primate models. "The animnls were fed with whent chapaty (unleavened: =~ . -
Lread), banana, onivn, carrol, potatoes, aud sunked engnl pramn aud were, provided with+ .- TS
waler ad libilum, Conlinuvun velerinary supotvision wan mnintaiued. | .° 00l ana sogtyan sk ‘j_{{::u‘.; : 'f")'f‘;l}.";

* Polypeptide-p-ZnCly (0.6 unit/kg in saling) was ndministermil subeutnncously:” Fantitig ' ARG A ‘“;[
lood sugar samples ol cucl of tho animals were taken bicfure any dono of drag wes given. Tl

g, mowel] i Lol LD

e
o . . o o ,',',, (TR Y I T LN T

Blood samples were takon al differont timo inturvala, ns shuwn in table 3. . Foud: wan giveis’ ' )

An eyunl ninbier of male Iangire worn kept fasting' "+ : "l‘\‘f_;"‘" i
* and injeclod with snline (0.9% NaCl in water); their bluud sugnr sninples wero taken nccording
: to tho sohedule in tnble 3. o

Ve b
; N N I
Cuatiicat TiaLs.—A total of winolcen paticnts (16 mnlea nud 4 fomnlen) sulleting from )
* " primary ldiopathic Slﬁ) disboles mellitus (15-60 hr nf,o group) lor & perivd of thrgo months to - Vol
"'y olght years:were oclecled for clinical Urials. Out ol the nioteen patients selected 11 cancs Lo
* i: were of juvenile diabeles and 8 wers uf maturity onset dinbutes.  Dinbelic pationts suffering’ - RS

2 lrom keluacidosle, corobruvaacular accidents, acutle wyvcaidiol infarction and tenal failure

re excluded’lrom this study.

w . . '
'!‘--\MI patlents woio ndmiticd to medical wanls of 5.M.5. Hoapital, dnipur, 4-b daya prior Lo
" the, sommensemont of tho study. Lang-lasting insulin wns withdraws from pn!iugllu 72 e
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. Effect of polypeptide-p-ZaCl (05 JIL:)  the blood sugae level of fasting Presbytis entillus emtdll z
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Nov-Dog 1081} Khanuw ¢f al.:  Llypoglycomiv Peplido (N

prior to tho Lost, nud plain innutin wan withdenwn 1238 lir bofove the teat.,

wore witlulrawn 48 hr pracoding the study. A blood,sigas; aningile after, Uivovern

taken at 7 a.n.  Polypoptide-p proparation in saline nolntion was adminintered subevulangounl

in 8 dono deponding on Lhe sovoril{' of dinboten wmellitug (lenn than 180 g /100 ml blom| mw,rgr

Tovel, 10 unite; 180-260 mg/100 anl Lluud ougar Jovel, 20 wiita; 200 g/ 100 sl of Llbud sugni:

above, 30 units). R B T A R R LA
AMuor adusinisteation of the polyp

optide-p prepnantivn, the it Vhegp,
ol half-hour intervale tv rocurd tho vusot of the hy

v,

3

] ad, o ls\lmz\v the penk offoct sl dinative
of tho notion.of Lhle |mlypoLnldo. ‘Tho blood aneplen wess withidhawn from tho medial ‘cubitnl

voln. The subjucin were kept laating during the study: unly plain imen wator was given,
i deslrod by tho:patients. Bupervision waa waintnined for nbminigtintion of glucone wpon
dovolupnent of Inyl;og’ycomlo aymplome.  Uloud sugdr Jotoaminntions weig greslormod by tho
method of Nelaon-domugyl (10), Lo P A A T

- i { ’ : ¢ B
he control group vonslsted of olght of tha uriginal ninotow pativnin witledinbotes nsollitun.
Control blood samplen wogpe withdenwn at the anmia Livn lutorvals without the pulypeptide p
bolug adwinistored (inblo 4). Pulypeptide-p-ZnCls wan administnrod. na. 1o thieo juvenile
potiouta. ‘Theso patiouts roquired smallor dusea ol thin divg thaun v buving inoulin.
3 R .
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Fru. 2. Heaning uf the olyaciyinido gel after clectiuphuiesin
ov chirumonean (111 ol the nmnin peak 0.41) of plaut protein

(olypeptide-p) ol M. charantiv,
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o ariwyprlon wern llll!!'lg '
Y,iq,ly\eegmd offgetL.y Baibinddrontinniipley - .
woro takon at dilfcrent time intervels, as aliown in tal p ;\ iv
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A singlo eleotrophorolic bund of dinlyzed nmld erystnllized substaneo (U 0Al)
wag vbserved which, however, did not coineidu (1§ VA7) with Yt ol bovifie
insulin (fig. 1).  On scanning, u single wnin pedc (1 Q.41) of pure polypeplide-p
wae observed (lig. 2). )

Two-dimensiounl Us and the: smine neid snndynis (aubomatic aning aeid
atalyzor) of the polypeplide-p hydrolyzate showed 17 wipring neids withs o tutnd
of 100 yesidues ppd o minimum molecular weight of appruxinately HOOO (Lable 1).
Meothionine wag the extia aminy acid vbserved in the wnknown suigles when
compored with that of the kunewn buvine insulin, Biv-inmunoussnys of Lhis
polypeplide were found Lu bo negutive aguinst bovine insulin,

The phurmacological study revealed that the polypeplide-p-ZuCly was long,
acling in gerbils and hwngurs sud showed sighilicant bloud-sugar-luwering oiecl
(table 2, 3).

. Clinicul trinls showed a hypoglycemic wicet of polypeplide-
(/ msturity-onsel dinbelic putients (table 4).

diabolio may bo Letween 4-8 hr us compared with 2 he for erystulline bovine
ingulin,  The peuk response in muturity-vnset dinbelies is not as readily deterinined
o3 in juvenile dinbetics (Lable 4).

No complnints of wuy side eifeets folluwed ndmini
4nCly Lo tho threo juvenilo paticuts.  Oue juvenile puli
heavinesa of the hend, o swollen face, puin in th
of hypoglycomin when kept on erystaitine bov

ellects when annintnined continuvusly an pol
fivo months.

* bovino inaulin.

- o e o ab——

- o ol e e

P juvenile and
The penke ¢ifect in the juveuile

sbrabion o pulypeplide-p-
enl whw expressed fequent )
¢ stomnch, nnd recurient episudey ,
e annufin wan free of these side )

Ypeptide-p-ZuCly Tor o periad of
lmumunonssnys did nob show any cruss renekion when tesbied with

-

: DISCUSI0N %
Cansidering’ oo, ol the resemblwncen of pulypeplide-p with those of Lovine . \
insulin ' (L.q ,i:'c'giu;a;jl.j‘ggl‘_pwcg:_t,[urﬁﬁ;y,iuu,‘lli;.‘uuuu nacess, hypoplycemic. setivity,
preparatiol o[z,pv.)]xﬁf:'ipﬁidc. - f{’(}ﬁ%ﬁ’(ﬁﬁ‘l) il potency), the erystalline isulnte
‘ hna«bcc'nf'z!‘}!hgt')'\lf:'|i—il|éi|li'l,l"5‘5]Iu\ tnin diflesences (i, one extim
suys ngninst bovine insuling the

wever, due {o co
question of: . finnl name for. the polypeptule 1 cuning vpuei,. N wppraent sude

ot

smino acid methivnine and negabive inmunogn:
effoots were observed when the p-insulin was sercened in dinbetic pativnts.  Thay,
. cousidoring ils relntive bypoglycemic polency i Jaek of antigencity TeEpuIEscS,
(_j p-isnulin werits additionnl testing. CEL A
Boviue iusulin so for is the vnly remedy against dinbetes wellitus,  Witle

theso new dutn, ‘n new horizon in the lreatiment of dabetes mellitus mny have

been opened.  Since the netive principle i flom o plant sowee, it is Jess fikely

to bo antigonic. More clinical trinls of action, subigenecily, d vinious ellects

. of intermediary metabolism in human beings we in mrogress wind shall be sepovtad

i loter,
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